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RECEIVED 

CENTRAL FAX CENTER 

IN THE CLAIMS: MAR 1 4 2008 

1 . (Currently amended) A method for megasonic cleaning , comprising : 


1 


2 a) providing a container having sidewalk on all sides of said container, 

3 wherein at least two of said sidewalls have an overflow, said container 

4 having a container inlet for flowing fluid into said container, said container 

5 inlet located below said overflows; 


6 
7 
8 


12 

13 


15 

16 


18 
19 


21 
22 


b) providing a t least am fiout the giuup cumij,Qug of a first megasonic 
transduce* device with a first active surface and a fli&t aiiu> of mcgdhunie 
tiam d uccu with a fli.it euiav active amfan for providing vibrational energy 


9 in said container; 

10 c > Providing a substrate having a side that includes a conductive film and 

11 disposing said substrate in said container within said sidewalls and below 

said overflow, wherein said side is facing, substantially parallel to, and 
spaced a first spacing from at least ouc from the giuup oiiiMsting of said 

14 6181 surface and .said fust miaji active amface, 


d) immersing said substrate in said fluid, flowing said fluid upwardly in said 
container from said container inlet, through said first spacing, and over said 


17 overflows; and 


e) applying energy to at least uac Hum th e , giuup including said first 

megasonic device t r ansduce! and Mid Hist auu> uf mcgas o jiic Uansduceis to 
20 provide vibration in said fluid and to clean the said substrate wherein 

substantially all megasonic vibration provided in said fluid is from aHeast 
o ne from die giuup mmisLuxg of Aaid Gm mt gaAunii uamducu, mid fiiht 
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23 aiia> uf imgasomi uau&ducm, a liduuduua ax i aimed a meeasonic device 

24 having an active surface that is substantial^ parallel to said gjde first active 

25 su r face, auj a QamduLu arranged paiallcl tu ^aid fust aiiay active &mfdie. 


1 
2 


2. (previously presented) A method as recited in claim 1 , further comprising providing 
relative motion between said substrate and said tramduiei first meeasonic device 

3 while performing said fluid-flowing and energy-applying. 

1 3. (previously presented)A method as recited in claim 1, wherein said substrate has a 

2 substrate surface area and at least one from the group consisting of said first active 

3 surface and said first array active surface has an area at least equal to 40% of the said 

4 substrate surface area. 

1 4. (previously presented) A method as recited in claim 1 , wherein the said substrate has 

2 a maximum diameter and said first spacing is in a range from 1 % to 80% of said 

3 maximum diameter. 

1 5. (previously presented) A method as recited in claim 1 , wherein said first spacing is in 

2 a range from 1 micrometer to 160 millimeters. 


1 6. (Currently amended) A method as recited in claim 1 , wherein megasonic energy 

2 applied to at least uuu Hum the gi o up musisLiiig o f said first megasonic device 

3 tt araducci and jaid fiulaiiay of mcga&unic uamduicis has a frequency of at least 

4 400 kilohertz. 

1 7. (Currently amended) A method as recited in claim 1, wherein megasonic energy 

2 applied to at luut uiic Hum tin gioup lumiaiiug uf said first megasonic device 

3 transducer an d said fiul airay of miga&unk, Uamduieis has a maximum power of at 

4 least 400 watts. 
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1 8. (Currently amended) A method as recited in claim 7, wherein megasonic energy is 

2 applied to at least one flora the. gioup coupling of said first megasonic device 

3 tiausdum a nd -said fiisl army uf umgasuuii uaiisduucis with 20% to 100% of said 

4 maximum power. 

1 9. (Currently amended) A method as recited in claim 1 , wherein said first megasonic 

2 transducer device has an area and a total input power and wherein said input power 

3 divided by said area is at least four watts per square centimeter. 


1 10. (previously presented) A method as recited in claim 1, wherein said flowing said 

2 fluid upwardly in said container comprises flowing said fluid through said first 

3 spacing at a fluid flow rate sufficient to carry particles away from me said substrate 

4 before they redeposit on the substrate. 

1 11. (previously presented) A method as recited in claim 1, wherein said container has a 

2 volume and wherein said flowing said fluid comprises flowing said fluid through 

3 said first spacing at a rate to replace said fluid in said volume in less than or equal to 

4 one minute. 


1 12. (Currently amended) A method as recited in claim 1, further comprising providing at 

2 least one iJuiii ihL yuup uwiiAliug uf a second megasonic transducer device with a 

3 second active surface and a aatoud array uf mcgaaomi UamiWn with a slujuJ 

4 array active smfai e in said tank, wherein a t l»mst uut Aum t he giuup moisting uf 

5 said second active surface and said mxujuI aiiuy aai v i suifacc faces arieas t one Hum 
me gwup consisting uf said first active surface and .mid fiist array auiin amface , and 
is substantially parallel to and spaced a second spacing from a t least uuc fi u m th e 
group consisting uf said first active surface and said fiist aiia> uaivi suifan. 
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1 13. (Currently amended) A method as recited in claim 12, further comprising completely 

2 immersing in said fluid a t least one fr om the g r oup consisting of said first megasonic 

3 device transducer and said first aiiay uf m e gd^onk, Uan&duccrs and at least urn flum 

4 the grouy consisting uf said second megasonic device tiamducui and said siiuiid 

5 aiiay uf megas o nic tiamduius . 

1 14. (Currently amended) A method as recited in claim 1 2, further comprising disposing 

2 fee said substrate in said container between at least one from the group consis t ing of 

3 said first active surface and said fir s t array active surface and at IcaM one fr o m th e 

4 group consisting uf said second active surface and said second auaj active smfac e. 

1 15. (previously presented) A method as recited in claim 14, further comprising flowing 

2 said fluid through said second spacing. 

1 16. (Currently amended) A method as recited in claim 1 5, further comprising applying 

2 energy to said second megasonic device transducer . 

1 17. (Currently amended) A method as recited in claim 12, wherein said first megasonic 

2 transducer device and said second megasonic tr ans d uce! device provide energy to 

3 clean both sides and edges of the said substrate. 

1 18. (previously presented) A method as recited in claim 1, wherein said fluid comprises 

2 0116 at least one from the p roup consisting of deonized water, dilute RCA cleaning 

3 solution and dilute citric acid solution. 

1 19. (Canceled) 

1 20. (Canceled) 
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1 21. (Canceled) 

2 22. (Currently amended) A method as recited in claim 1 , further comprising completely 

3 immersing said first meeasonic device ii .nn. In. , . in fl,^ 
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1 23. (currently amended) A method for megasonic cleaning a single substrate, 

2 comprising: 


7 


3 a) providing a container comprising at least ou l fiuin tki giuup mmkUug o f a first 

4 megasonic device tr ansduc e i with a first active surface arranged in a horizontal 

5 P lane and «i fiiM auay of migawnii Umuducci - Ji with a fiiAt ana> * aaivc. sulfate 

6 aiiaiigul in a IwmunUl plane, wherein Jt lioul um, from Uu, gump iuiiai&iiug uf 
said first magasonic device Uau&dum and said fiut aiiay uf mcgaaomi 

8 transthtcers is held in a fixed position, and wherein said container has sidewalls 

9 on all sides, wherein at least two of said sidewalls have an overflow, wherein 

1 0 said container has a container inlet for flowing fluid into said container, wherein 

1 1 said container inlet is located below said overflows; 

12 b) providing a single substrate having a side that includes a conductive film and 

13 disposing said single substrate in said container within said sidewalls, below 

14 said overflow, wherein said side is feeing, substantially parallel to, and spaced a 

1 5 spacing from at leant uui Hum Uk, giuup Luuai&liug uf said first active surface 

16 and said first ariay active suifaue ; 

17 c) immersing said single substrate in a fluid and flowing said fluid upwardly in said 

1 8 container from said container inlet, through said spacing, and over said 

19 overflows; and 

2 0 d) applying energy to said first megasonic t raiisduici djgyjee wherein substantially 

21 311 mefiasonic vibration provided in said fluid is from is from at least om fium 
the group luiuialing, of said fijst imgaaumi tiauMluiu, said fusl auay uf 
mcgciAoiiic Uamduiua, a. liaiadmcr anaimul a megasonic rteyjee havin g an 

2 4 active surface that is substantially parallel to said gjde first dtlivi Amfduc, and a 

25 t raiuduuj aiiaugL*J pataUd lu &aid fi r st array active auifac e. 


22 
23 
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24-58. (Canceled) 
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1 59. (Currently Amended) A method for raegasonic cleaning a single substrate, 

2 comprising : 


3 (a) providing a container having sidewalls on all sides of said 

4 container, wherein at least two of said sidewalls have an overflow , 

said container having a container inlet for flowing fluid into said 


5 


6 container, said container inlet located below said overflows; 

7 (b) providing a first megasonic device Uamducci with at least one 

8 from the feioup luiiMstiug uf a first active surface and afkalaudy 

9 o f mcgasuuie transducers with a fust aiay active am fan:, wherein 

10 aHeas t one from tlic gr o up consisting uf said first active surface 

1 1 and said fii^t aiia> aUivc suiface is arranged in a horizontal plane 

12 to provide megasonic vibration in said container; 

1 3 ( c ) providing a single substrate having a side that includes a 

14 conductive film and disposing said single substrate in said 

container within said sidewalls, below said overflow, wherein said 
side is facing, substantially parallel to, and spaced a first spacing 
from at least one fium ilic gioup cumisUng o f said first active 
surface and Mid fuat auaj active smface , wherein said single 

19 substrate is within said sidewalls and below said overflows; 

2 0 ( d ) Providing a fluid in said container, immersing said single substrate 
21 in said fl^d, and flowing said fluid upwaidly in said container 

2 2 from sa * d container inlet, through said first spacing, and over said 

2 3 overflows; and 

24 ( e ) ^Plying energy to said first megasonic transducer, wherein 
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2 5 substantially all meRasonic vibration provided in said fluid is from 

26 a t luul um Horn On ^uup ionAiMiug of said OiaI uiLgasuuii 

27 Uaiudum, said fmt anay of lucg^miic faamdutus, a Uau&dmxi 

28 arranged a megasonic de vice having an active surface that is 

29 substantially parallel to said side first aiti vi jmifaii, and a 

30 uamduni aiiaugul paialld tu j*ud fiiAt auay active sui£u,e . 

1 60. (previously presented) A method as recited in claim 59, wherein said single substrate 

2 has a substrate surface area and said first active surface or said first array active 

3 surface has an area at least equal to 40% of said substrate surface area. 

1 61. (Currently amended) A method as recited in claim 59, wherein said single substrate 

2 has a substrate surface and wherem said first megasonic device tramdutu ui aaid 

3 first array of migawiik, tmiuduius is larger man said substrate surface. 

1 62. (Currently amended) A method as recited in claim 59, wherein the said single 

2 substrate has a maximum diameter and said first spacing is in a range from 1 % to 

3 80% of said maximum diameter. 


1 63. (previously presented) A method as recited in claim 59, wherein said first spacing is 

2 in a range from 1 micrometer to 1 60 millimeters. 

1 64. (Currently amended) A method as recited in claim 59, wherein megasonic energy 

2 applied to said first megasonic device iiauadum m said fust auay o f rmgmiuii 

3 transducers has a frequency of at least 400 kilohertz. 


1 
2 


65. (Currently amended) A method as recited in claim 59, wherein megasonic energy 
applied to said first megasonic device tr ansducu ui aaid fii&t anay of migasi 


so nic 


3 transdtrcers has a maximum power of at least 400 watts. 
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1 66. (Currently amended) A method as recited in claim 65, wherein said megasonic 

2 energy is applied to at lcaat uut Com the giuup mulling of said fust megasonic 

3 device toamdum and jwtid fust aimy uf megas o nic txaiiMlueen, with 20% to 100% of 

4 said maximum power. 

1 67. (previously presented) A method as recited in claim 59, wherein said first megasonic 

3 divided by said transducer area is at least four watts per square centimeter. 

1 68. (previously presented) A method as recited in claim 59, wherein said flowing said 

2 fluid comprises flowing said fluid through said first spacing at a fluid flow rate 

3 sufficient to cany particles away from the said, single substrate before they redeposit 

4 on the said single substrate. 


69. (previously presented) A method as recited in claim 59, wherein said container has a 
volume and wherein said flowing a fluid comprises flowing a fluid through said 
space between the said single substrate and said transducer at a rate to replace the 
saidfluid in said volume in less than or equal to one minute. 

70. (Currently amended) A method as recited in claim 59, further comprising providing 
at least uue from Luc giuup consi&Uug u f a second megasonic device traosducci with 
a second active surface and a j,ccuud array of megasonic uausduccj. ! , with a second 
array active surface in said tank, wherein at least uue f ro m t he giuup cun&i&lhig of 
said second active surface and said accuad area/ active Am face faces at luul uut fiuui 
the group cuusialuig of said first active surface and said fiist anaj naive smfacc, and 
is substantially parallel to and spaced a second spacing from at lcaat unc Hum the 
£ioup consisting of said first active surface and said fiiat air&y active am faec . 
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1 71. (Currently amended) A method as recited in claim 70, wherein further comprising 

2 completely immersing in said fluid at leas t o ne fium th e group consisting uf said first 

3 megasonic device transducer and s aid first array of m e gasonic t ransdmus and at 

4 least one from the gioup consisting of said second megasonic device transduc e r 

5 and said second array o f megas o nic transducers. 

1 72, (Currently amended) A method as recited in claim 70, further comprising disposing 

2 *c said single substrate in said container between at least one from llii feiuup 

3 consisting uf s aid first active surface and said fiiAt aiiay acti vi Miifaie and at leas t 

4 o ne f rom the group consisting u f said second active surface and said second array 

5 active smfaie . 

1 73. (previously presented) A method as recited in claim 72, further comprising flowing 

2 said fluid through said second spacing. 

1 74. (Currently amended) A method as recited in claim 73, further comprising applying 

2 energy to said second megasonic device t r ansduc e r . 

1 75 . (Currently amended) A method as recited in claim 70, wherein said first megasonic 

2 devise transducer and said second megasonic device transdmu provide energy to 

3 clean both sides and edges of the said single substrate. 

1 76. (previously presented) A method as recited in claim 59, wherein said fluid comprises 

2 at least one from the group consisting of deonized water, dilute RCA cleaning 

3 solution and dilute citric acid solution. 

1 77. (Currently amended) A method as recited in claim 1 , wherein at least one from the 

2 group consisting of said first megasonic device tr ansducci and said fus t array of 

3 megasouii transdui e is is larger than said substrate. 
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1 78. (Currently amended) A method as recited in claim 23, wherein said first megasoriic 

2 device transducer is larger than said single substrate . 

1 79. Cancel 

1 80. (Currently amended) The A method as recited in claim 1 , wherein at least o ne from 

2 t hcgiuupumsistiiig of said first active surface and said fust auaj active smface is 

3 arranged in a horizontal plane. 

1 81. (Currently amended) The & method as recited in claim 1 9 wherein a t lcaatuiicfiuiii 

2 the gioup consisting of said first active surface and said first auaj ac t ive suifacc is 

3 arranged in a vertical plane. 

1 82.-98 cancel 

1 99. (Currently amended) A method as recited in claim 2, wherein said providing relative 

2 motion between said substrate and said tr ansduce r first megasonic device is in a 

3 direction substantially parallel to the said substrate. 

1 1 00. (previously presented) A method as recited in claim 1 , wherein said conductive 

2 film includes a metallic film. 

1 101. (previously presented) A method as recited in claim 23, wherein said conductive 

2 film includes a metallic film. 

1 102. (previously presented) A method as recited in claim 59, wherein said conductive 

2 film includes a metallic film. 
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3 103. (New) A method as recited in claim 1, wherein said first rnegasonic device 

4 includes a rnegasonic transducer. 

1 1 04. (New) A method as recited in claim 1 , wherein said first rnegasonic device 

2 includes an array of rnegasonic transducers. 

1 105. (New) A method as recited in claim 23, wherein said first rnegasonic device 

2 includes a rnegasonic transducer. 

1 1 06. (New) A method as recited in claim 23, wherein said first rnegasonic device 

2 includes an array of rnegasonic transducers. 

1 107. (New) A method as recited in claim 59, wherein said first rnegasonic device 

2 includes a rnegasonic transducer. 

1 1 08. (New) A method as recited in claim 59, wherein said first rnegasonic device 

2 includes an array of rnegasonic transducers. 

1 1 09. (New) A method as recited in claim 1 > wherein said fluid comprises one from 

2 the group consisting of a basic chemistry and an acidic chemistry. 

1 110. (New) A method as recited in claim 23, wherein said fluid comprises at least one 

2 from the group consisting deonized water, dilute RCA cleaning solution and 

3 dilute citric acid solution. 

1 111. (New) A method as recited in claim 23 , wherein said fluid comprises one from 

2 the group consisting of a basic chemistry and an acidic chemistry. 
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1 112. (New) A method as recited in claim 59, wherein said fluid comprises one from 

2 the group consisting of a basic chemistry and an acidic chemistry. 
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